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Overview



Movies

3D Cartoon /Anime

Games

VTubers

3D Human Data Is Expensive to Acquire

Background



The Largest-scale Multi-modal Dataset for Human 
Sensing and Modeling

Complete and Unambiguous Action Set (500)

The First Large-scale Multi-modal Dataset Captured 
with a Mobile Device

a) Kinect (ID 0) b) iPhone

HuMMan



Scale

✓Large-scale
✓Subjects

✓Actions

✓Sequences

✓Frames

✓Multi-modal

✓Mobile device

✓Multi-task



Modalities

✓Large-scale

✓Multi-modal
✓ RGB
✓ Depth/Point Cloud
✓ Action Label
✓ 2D Keypoints
✓ 3D Keypoints
✓ SMPL
✓ Mesh
✓ Texture

✓Mobile device

✓Multi-task



Mobile Device

✓Multiple Modalities

✓Mobile Device
✓With Build-in LiDAR

✓Action Set

✓Multiple Tasks

a) Kinect (ID 0) b) iPhone



Hardware



Hardware

Microsoft 
Azure Kinect

Artec Eva
高精度手持扫描仪

结构方案

硬件设备

iPhone 12 Pro Max
(搭载LiDAR)



Data Collection

iPhone RGB iPhone Depth Kinect RGB Kinect DepthArtec Eva

Scan Accuracy

0.1 
mm

Views

11

Data / second

1G

People / day

6



Toolchain



Toolchain

Toolchain



Video



Shape Registration

Registration on High-Resolution Scans



Textured Mesh Reconstruction



Dynamic Parametric / Mesh Sequences

Textured Mesh and SMPL Sequences



Action Set



Action Set

• Hierarchical

• Completeness

• Unambiguity



Subjects



Subjects

Varieties in Genders, Ages, Body Shapes (Heights, Weights), Ethnicity, and Clothing



Statistics



Experiments



Action Recognition

• Challenging action set
• 2s-AGCN obtains Top-1 

accuracy of 88.9% and 82.9% 
on NTU RGB-D 60/120

• Fine-grained actions
• Large Top-1 vs Top-5 gap



3D Keypoints

• 3D keypoint estimation is 
challenging in HuMMan

• Model trained on HuMMan
exhibits better transferability



3D Parametric Human Recovery

• Point cloud-based 
parametric human recovery 
is challenging



Mobile Device

• Cross-device domain 
gap exists

• More severe in point 
cloud applications



Thank you!

Homepage: 
https://caizhongang.github.io/projects/HuMMan/
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